Identification of child mental health problems (MHPs) varied substantially between studies and professionals. MHP identification was related to several child, family and practice factors. Future studies should systematically investigate factors associated with PCP identified MHPs, specifically in children with an increased risk of MHPs according to mental health assessment tools.
Introduction
Mental health problems (MHPs), defined as any emotional, behavioural or developmental problems, are common in children and adolescents [1, 2] . The severity of MHPs varies widely, from children with mild problems without impairment, to children with severe impairment [3] . MHPs often have a negative influence on a child's everyday functioning and well-being and may lead to various adverse outcomes later in life such as a poorer performance at school and/or in the job market and a higher risk of impediment due to a Diagnostic and Statistical Manual of Mental Disorders (DSM) diagnosis later in life [4] [5] [6] [7] [8] [9] [10] . Early identification of MHPs in children is thus important to provide adequate treatment strategies and prevent adverse outcomes.
Primary care has a central role in the identification and treatment of children with MHPs [10] . Most countries distinguish primary care professionals (PCPs) who provide preventive care (i.e. preventive youth healthcare focusing on the healthy development of a child) from those PCPs providing curative care (i.e. general practice or paediatric consultation focused on resolving health problems). The majority of children and adolescents in Western societies visit any PCP at least once a year [11] [12] [13] . Seeing children regularly throughout childhood, PCPs are in a unique position to manage child MHPs [14] . Governments in developed countries now have a greater awareness of PCPs as the 'gatekeepers' of child mental health services [14] [15] [16] [17] .
Although children regularly visit a PCP, several children will not be recognized as having MHPs [18] [19] [20] [21] . For example, in two cohort studies conducted among children visiting a PCP for a routine health assessment in the US and the Netherlands, PCPs did not recognize MHPs in 50% and 43% respectively of the children with high scores on mental health screening tools [22, 23] . A potential explanation might be that relevant information is not (explicitly) shared by parents. MHPs in children consequently remain undertreated and a large proportion of children with MHPs do not receive adequate care [24, 25] .
Over a decade ago, two reviews identified several sometimes contrasting factors associated with identified child MHPs. Both reviews prioritized further research in primary care settings that explored child, parental and service factors influencing primary care identification [25, 26] . Since then, new studies regarding the identification of child MHPs in primary care have been conducted. The present study aimed to review systematically the current literature regarding factors associated with PCP identification of child MHPs. In addition, we investigated factors associated with PCP identification of children with an increased risk of MHPs as assessed by MHP screening tools.
Methods

Search strategy
We conducted a systematic search for original articles published before 1 October 2018. A search strategy including MeSH terms and broad concepts such as 'psychosocial problems' and narrow diagnoses such as 'anxiety disorder,' was developed for PubMed and adapted for equivalent searches in Embase, CINAHL, Web of Science, Cochrane and PsycINFO (Supplementary Table 1 ). In addition, we performed a grey literature search in seven databases (WHO database, OpenGrey, GreyLit, GLIN (Grey Literature in the Netherlands), Academic Search Premier, Clinical Trials and Current Controlled Trials) to avoid missing relevant titles published outside the conventional databases.
Inclusion and exclusion criteria
The title and abstract and after that the full text of the articles were independently screened by two authors (NK and FB) using predefined inclusion and exclusion criteria. We included studies that: (1) focused on children aged 0-18 years who visited a PCP (directly or indirectly through parents or caretakers), (2) examined PCP-identified MHPs, and (3) explored factors associated with identified MHPs. We defined MHPs as any emotional, behavioural or developmental problem causing mild to severe impairment. Exclusion criteria were: (1) articles that contained non-original data, (2) reviews, dissertations, book chapters, case reports, editorials, oral presentations and poster presentations, and (3) articles published in a language other than English or Dutch.
Quality appraisal
Quality assessment of the included studies was performed by a critical appraisal based on standardized criteria using the Crowe Critical Appraisal Tool (CCAT). The CCAT has been tested for validity and reliability [27] [28] [29] [30] . Two researchers (NK and MV) appraised the articles independently. Discrepancies in scores were mostly attributable to different interpretations of a sub-item and were discussed in a group meeting with NK, MV and MC until consensus was reached. We did not have a pre-specified CCAT score under which we would exclude a study.
Data extraction
We extracted general descriptive characteristics from the included studies, as well as factors associated with MHP identification and their effect measures e.g., relative risks or odds ratios. In cases where no effect measure was present, a description of the association between the factor and the outcome was obtained from the text; if this was not reported the study was excluded from further analyses. Unless otherwise specified, only factor associations adjusted for other background variables are presented.
Results
Our initial search resulted in 6215 original titles (Figure 1) . Screening of titles, abstracts and full texts resulted in the inclusion of a final set of 26 studies. Reasons for excluding studies were related to a lack of focus on factors associated with PCP identification of MHPs or a study outcome other than PCP-identified MHPs. Quality appraisal scores for the 26 studies ranged from 24 to 33 points (maximum 40), with an average of 27.8 points (Supplementary Table 2 ). Since we did not assign extremely low or high-quality scores, no studies were excluded from further analysis based on the CCAT.
General description
The 26 included studies were published between 1992 and 2018 (Supplementary Table 3a ). Twelve studies were performed in the US [22, [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] , 11 in the Netherlands [19, 20, 23, [42] [43] [44] [45] [46] [47] [48] [49] and three in the UK [21, 50, 51] . The study setting was general practice in seven studies [19, 21, 22, 36, 39, 50, 51] , preventive youth healthcare in 15 [20, 23, 31, 34, 37, [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] and combined preventive youth healthcare and general practice in four studies [32, 33, 35, 38] . All included studies involved cross-sectional analyses of children visiting a PCP. No study included all children in the age range 0-18 years, and most often studies focused on children aged 5-12 years. The studies used different inclusion and exclusion criteria, e.g. regarding age groups, exclusion of children with prior MHPs and acute care visits. Owing to differences between included studies, we present the direction of the associations between investigated factors and the identification of MHPs by PCPs.
MHPs in general (i.e. the broad concept of MHPs) were investigated in 24 studies, mostly by asking the PCP whether MHPs were currently present without defining MHPs specifically [20] [21] [22] [23] [31] [32] [33] [34] [35] [37] [38] [39] [40] [42] [43] [44] [45] [46] [47] [48] [49] [50] . One study investigated only depression and anxiety [36] , another only depression [51] . Twenty-four studies included information on factors associated with MHPs identified by child, parent and professional questionnaires [19] [20] [21] [22] [23] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [42] [43] [44] [45] [46] [47] [48] [49] [50] , sometimes (additionally) by chart review [36, 41, 51] , by interviews with the child/parent [19, 23, 36, 44, 45] , or by videotape analysis [39] . Thirteen studies compared PCP identification with scores on mental health assessment tools; the results of these studies will be discussed separately [21] [22] [23] 32, 36, 38, 42, [44] [45] [46] [48] [49] [50] .
PCPs identified an MHP in 7-30% of children (Supplementary Table 3b ). Overall, we found that PCP identification rates were higher in studies that included only preventive care compared to studies that also included curative care.
Factors associated with PCP identification of MHPs: child characteristics
In children of junior school age (4-12 years), boys were more often identified with MHPs. However, this was not the case in younger or older children (Table 1 ) [19, 23, 33, 34, 36, 40, 42, 44, 46, 47, 49, 50] . More MHPs were identified in children with parent-reported problems related to school, and MHPs were also more frequently identified in school-aged children experiencing life events (e.g., divorce) in the past year [23, 42, 49, 51] .
Somatic complaints (e.g. headache) and a past (treatment for a) MHP were also related to increased MHP identification, whereas more visits to a PCP in the past year was only related to MHP identification in the case of adolescents [23, 31, 35, 36, 42, 44, 47, 49, 51] . Neonatal/developmental problems, comorbid conditions, a child's age or ethnicity were not (consistently) related to MHP identification [19, 20, 23, 31, [33] [34] [35] [36] [37] 40, [42] [43] [44] [45] 47, [49] [50] [51] .
Characteristics of parent/family
Children with a family structure other than married parents were more often recognized with MHPs in five studies, whereas two studies found no association [23, 31, 33, 34, 37, 42, 47] . MHPs were also more often identified in children living in a deprived area [43, 51] . Associations between parental education, socio-economic status, employment status, a family history of MHPs and identified MHPs were inconclusive [19, 23, 32, 33, 40, 42, 44, 46, 47, 49, 50] . Other characteristics of the parent/family did not impact MHP identification.
Professional, practice and visit characteristics PCP characteristics (e.g., age, gender and work experience) and practice characteristics (e.g. practice type and accessibility of mental healthcare) did not influence PCP identification of MHPs [31, [33] [34] [35] 41, 46] . PCPs with less focus on psychosocial well-being identified fewer children with MHPs [33] , while PCPs experiencing a lower burden in treating MHPs identified more children [35] . The training of PCPs in MHP identification resulted in increased identification when such training had recently taken place [33, 35, 48] .
Children visiting a PCP for a well-child visit [34, 40] or for psychosocial concerns [33, 35] , and children wellknown to a PCP (i.e. the PCP was the child's usual medical provider), were more often identified with a MHP [33, 40] . However, MHPs were more often identified only when PCPs or observers reported discussion of MHPs during consultations. When parents reported discussion or when parents used a checklist to prompt parental disclosure of child MHPs, MHP identification did not increase [21, 22, 35, 39, 40, 50] .
Three studies examined between-professional variance in the identification of child MHPs [37, 46, 47] . The between-professional variance could not be explained by parent-reported problems [37] or any child-related characteristic [37, 46] , and could only be partly explained by PCP or practice characteristics [37, 46, 47] .
Identification of children with an increased risk of MHPs
Thirteen studies compared PCP identification with scores on mental health assessment tools. PCPs recognized MHPs in 26-60% of the children with elevated scores on assessment tools (for purposes of simplification further indicated as 'correct' identification) [21] [22] [23] 32, 36, 38, 42, [44] [45] [46] [48] [49] [50] . Seven studies investigated factors associated with 'correct' identification, though most studies only investigated one factor. PCPs more often identified children with an increased risk of MHPs when children were older, were boys, well-known to their clinician, were visiting for a psychosocial problem, when PCPs used an assessment questionnaire such as the Child Behavior Checklist (CBCL) or when PCPs were trained in MHP recognition [34, 38, 46, 48] . Practice type, ethnicity, family composition, PCP work experience and parent-reported concerns showed no consistent association with 'correct' identification [32, 34, 38, 45, 46, 48] . One study found that physicians experiencing a higher MHP burden identified fewer children with problems as evaluated by mental health assessment tools, but identified more children in whom assessment tools did not indicate MHPs [35] .
Discussion
Main findings
This study presents the results of a systematic review of literature regarding factors associated with the 
Comparison with previous reviews
In line with reviews by Zwaanswijk et al. [26] and Sayal et al. [25] , published over a decade ago and based on fewer studies, our study confirms the association of the factors family composition, past treatment for MHPs, severity of child psychopathology, mental health symptoms, type of visit, professional acquaintance with the child, professional training, parental expression of concerns with the identification of child MHPs by PCPs. In addition, we found that prior life events led to more MHPs identified only during school age [19, 23, [31] [32] [33] [34] [35] [36] [37] [38] 42, 44, 47, [49] [50] [51] . Zwaanswijk et al. and Sayal et al. [25, 26] included fewer studies reporting on this association and did not mention a difference in the association between prior life events and MHP identification across ages. Sayal et al. [25] also reported that other factors preventing GPs from recognizing or dealing with mental health issues are likely to reflect lack of confidence, skills, or knowledge. This is in line with our findings that PCP identification was influenced by the PCP's psychosocial orientation and the PCP's experienced burden treating MHP.
In contrast to Zwaanswijk et al. and Sayal et al. [25, 26] , our study did not confirm the association between male gender and increased MHP identification across all ages. Our study showed that male gender was only associated with increased identification at junior school age, a finding that may be related to the fact that boys have higher rates of problems and that MHPs become more apparent at the age when a child enters the school setting [3, 49] . In addition, we did not find a clear association between a child's age and MHP identification. Zwaanswijk et al. [26] reported a clear association between older age and MHP identification, while Sayal et al. [25] only reported a similar result in studies performed in both preventive and curative care or in curative care only. However, Sayal et al. [25] found that a younger age was associated with MHP identification in one study performed in preventive care only [25] . In our study, the study setting did not impact the association between age and MHP identification. Also, we did not find an association between limited service availability to refer patients to and a decreased MHP identification.
The number of MHPs identified by PCPs varied between studies, with lower rates found in studies involving younger children. More importantly, however, we found that identification rates varied between similar professionals within studies [37, 46, 47] . This variance could not be explained by child characteristics [37, 46] and could only be partly explained by the included PCP or practice characteristics [37, 46, 47] . Nevertheless, a large part of the variation in identification rates remained unexplained, suggesting that other factors in the recognition process play a role. To improve the identification of child MHPs, and decrease the inter-professional variation in identification, we suggest that the knowledge gap explaining the interprofessional variation should be targeted in future studies. For instance, good professional training and the use of protocols have shown to reduce inter-professional variation and improve the identification of problems in children showing elevated scores on MHPs assessment tools [20, 48] . Proper professional training is also likely to influence positively the PCP's focus on psychosocial well-being and PCP experienced burden treating MHPs, factors that were reported to impact PCP identification of child MHPs in our study. The importance of training and skills was also confirmed by PCP-reported barriers to the identification of MHPs [14, [52] [53] [54] [55] . However, it should be taken into account that training activities may be time-consuming and that training activities may only improve MHP identification in the short-term [20, 48] .
The identification of MHPs was related to the number of mental health symptoms and a history of problems, both signifying more severe problems [19, 34, 35, 37, 42, 44, 46, 47, 49, 50] . Parental disclosure of mental health concerns only resulted in higher identification rates when professionals recognized that parents had raised concerns [21, 22, 50] . Parents might fail to disclose their concerns effectively [39] , and professionals often do not agree with parent-reported concerns or that psychosocial information was discussed during consultation [22] . Other explanations might relate to professionals not adequately responding to parental disclosure or to other as yet unknown factors in the recognition process.
Strengths and limitations
We used a wide-ranging search strategy in leading medical and psychological databases and in the grey literature to avoid overlooking relevant articles. This approach expands on two prior reviews which used relatively short search strategies limited to either two or three databases [25, 26] .
An important feature of this review was the inclusion of studies performed in both preventive care and curative care. Although healthcare systems worldwide vary considerably, a preventive healthcare programme for children can be found in most countries, and primary care attendance rates are consistent among different healthcare systems [10, 56, 57] . The inclusion of studies from both settings also provided broader information on factors associated with the identification of child MHPs by professionals in primary care. While not all factors were investigated in studies of both preventive and curative care, factors that were investigated in studies that included both settings generally showed similar associations when compared to studies performed in only one setting.
Unfortunately, most studies did not include an independent assessment of the child's mental health, e.g. by a questionnaire such as the CBCL. PCP recognition differed between professionals, so some PCPs appear more inclined to identify MHPs than others. It is also possible that some PCPs were more focussed on reporting MHPs in specific children, e.g., in children with divorced parents. Therefore, the associations found in our study do not necessarily predict actual MHPs. Future studies should compare factors associated with PCP-identified MHPs and factors associated with objectively proven MHPs.
In addition, most studies did not define the term child MHPs. This may have impeded the comparison of study results and might (partly) explain the wide variation in identification rates. The included studies, however, reflect the identification process as found in daily practice and most studies measured identification by asking the professional whether they thought a MHP was present, indicating the investigation of a broad concept of MHPs, which corresponded with the aim of our study [20] [21] [22] [23] [31] [32] [33] [34] [35] [37] [38] [39] [40] [42] [43] [44] [45] [46] [47] [48] [49] [50] .
Additionally, in this review, we only presented results after adjustment for several background variables. As the included studies adjusted for different sets of background variables, this probably hampered comparability of the studies. In studies that also reported univariable analyses, the univariable results did not alter conclusions based on multivariable results.
Implications
Some characteristics were investigated in only one study, while the identification of MHPs indicated by mental health assessment tools was investigated in relatively few studies. An increased risk flagged by MHP assessment tools only indicates that a child might experience problems and that further attention is warranted, it does not imply a MHP diagnosis. To obtain more robust evidence regarding factors associated with PCP-identified MHPs, and especially the identification of children with an increased risk of MHPs, we recommend better exploration of factors determining identification of child MHPs by PCPs.
In addition, further insight into the factors explaining variations in MHP identification is needed. This could be facilitated by a study design in which the actual identification process is monitored. The next challenge is to decrease variation in identification and to ensure that the right children are identified. Training and screening tools might increase the sensitivity of professionals (and decrease variation) but might also lead to an increase in the number of children identified and thus to more 'false positives' needing additional assessment [58] . An understanding of the factors associated with missed MHP identification in children flagged by independent mental health assessment is important to the framing of strategies and policies to improve identification. In this review, we identified relatively few studies investigating this problem. As mentioned above, we recommend that this issue should be targeted in future studies. Combining data from different sources, including data from routine healthcare, might have great potential for improving MHP recognition [59] . For example, in the Netherlands each child participates in regular preventive health assessments performed in community paediatric centres, thus providing a long-term overview of the child's health status. Additionally, a general practitioner is usually consulted when children or parents have health problems and can, therefore, monitor family developments and possible effects on a child's health [19, 56] . Combining complementary information from different sources might aid better problem identification.
Conclusion
MHPs were more often identified in children with more mental health symptoms, with prior MHPs, among boys in junior school or as a result of visits to PCPs related to psychosocial concerns or well-child visits. In addition, PCPs who felt less burdened treating MHPs and PCPs who were recently trained in child MHPs were more likely to identify MHPs, and more likely to recognize MHPs in children with an increased score on MHP assessment tools. Factors associated with PCP-identification of children with an increased risk of MHPs were largely comparable with factors associated with MHP identification in general, but were investigated in relatively few studies.
